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According to the method adopted, a is not measured, but instead a/A.   If this be called a, we have da/a = da/a + dA/A ; and
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To secure independence of dA and dB, we have as a first approximation, J32 = ^A*.   The second approximation is
~  ' whence, as above,
If the relation be actually B = ^A, we have
8 a2 1 ^a     36 ^1 1^4 _ ^
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and this agrees with values found below for the actual experiment in which ^=2-42 a.]
§ 7. It may be convenient to carry through the rough theory so as to show the dependence of the current upon the quantities actually measured. Thus
Force of attraction =
where h is written for 6?r2 x '2862.    If the ratio of the galvanometer constants of the coils be (3, we have
a2/^L2 = /3V2/tt2, whence
Force = h(32i2risjn, and
i = 0-lh-*n*ri-* (Force)* ......................... (10)
We may observe that an error in the number of windings, or, which comes to the same thing, a defect of insulation, produces a more serious effect in the case of the suspended than in the case of the fixed coils. The error in the ratio of the galvanometer constants enters proportionately, but the error in the weighings is halved.
Full details of the coils are given later. It will be sufficient here to say that the radius of the large coils is about 25 centims., and that of the suspended coil about 10 centims. The total number of windings on the fixed coils is 450, and on the suspended coil 242. The current usually employed was about £ ampere, and the double attraction was about the weight of one gram*.
* The actual apparatus was not adapted to the measurement of currents much exceeding ^ ampere.   The flexible copper connexions of the suspended coil would take an ampere, but theexpanded in powers of these quantities, the terms of the first order vanish by symmetry and those of the second order will be proportional to (2x*-y--g2), if a; be the coordinate parallel to the axis. Independence of a;2, viz. b2, involves accordingly independence of iy2 and z2. The variable part of the attraction thus becomes a quantity of the fourth order in the displacements.] of observation; but except through this quantity there is no reference to the units of space or time.
